Space Radiation 




Discovery of X-rays 
Wilhelm Roentgen (1845-1923) 







Radiation 101 (continue) 
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High frequency THE ENERGY SPECTRUM fpw frequency 



Radiation 101 (continue) 
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Van Allen Belt (Trapped radiation) 



(Aep-AaW-zwa) suo;aid 




Birth of a Neutron Star and Supernova Remnant 

{not to scaia ) 



Figure D.l. Abundances (a) and Energy Spectra (b) of GCR 
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Solar particle event (Aurora) 






— o 
m 
m o 




O 


m 


§3 


m. 


a> 

D) 

C3 

t/> 

o 

C < 

~ o 

2 Q£ 
1 * 

■ o 

CO Q_ 

a: M-i 


Sf 


< 

CO 

< 




tg 


o> 

a> 

T 3 

£ 

T~ ^ 

■» m 
il oo 

c ? 

O * 
"■*-> CD 

CO -S 


o ^ 

.£< 


h- h- 

a> a> 
a> o> 


cm ^ 

u k. 
CD CD 
-Q J2 

£ £ 
CD 0> 
> > 
o o 






Summary of space radiation environment 



ravioiet radiation 



Ultraviolet radiation 
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event, adjacent bases bond with each 
other, instead of across the “ladder.” 
This makes a bulge, and the distorted 
DNA molecule does not function 
properly. 



DNA damage from ionizing radiation 

DNA strand breaks 








Space Radiation Exposure 
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Shuttle-Mir 190 51.6 3-5 mo. 10.1 



One Transcontinental 



Radiation in our daily life (cSv) 






Acute radiation syndrome 



O) CD 
c 0 



> Q 


0 


0 

o 

■O 

o 

o 

.Q 


0 

_Q 

E 

c 

0 


0 

0 

0 

E 

_c 

0 

to >, 

-i— > 

£■ 'o 

s a 

o o 0 

P- 0 0 

L c _c 
.0 0 X 



Thigh 75 Days P/Exp. 



Acute radiation syndrome (continue) 
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Identified Space Radiation Risks 
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occupational radiation exposure. 



Space Radiation Protection 
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The dose limit for terrestrial radiation workers is 5 cSv per year 





Space radiation monitoring 



Figure 13. Tissue equivalent proportional counter (TEPC) 
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Numbers provided by Mary Wear 








Fig. 1 Human eye and brain exposure— experimental configuration. Nitrogen ions, after final stripping, are injected into the 
Bevatron, accelerated to 266 MeY/nucleon, and stopped in known parts of the eye and brain. 



Cataract 







Cucinotta et al. 2001 







Chromosome aberrations observed in astronauts’ 

lymphocytes 






mFISH Analysis 






Thank You! 


